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(57)Abstract: 

PROBLEM TO BE SOLVED: To actualize a projection image of high 
definition and high picture quality by correcting the geometric distortion, 
color unevenness and shading of the projected image even on a 
projection screen in an arbitrary shape when a seamless large screen is 
actualized by using a plurality of projectors. 

SOLUTION: High-definition image data from an input terminal 1 1 are 
divided by an input image division part 12 into parts corresponding to 
respective projectors. The divided pieces of image data have various 
output characteristics corrected by an image correction part 1 3 by 
using correction data for the respective characteristics. The image 

correction part 13 makes, all. or at least one of^color. difference - 

correction, geometric correction, color unevenness correction, shading 
correction, bias correction, and gamma correction. Various 
characteristics are corrected by using the correction data on the 
respective output characteristics stored in a correction data storage 
part 17. Image data by the projectors which have been corrected are 
converted from digital to analog and then supplied to the respective 
projectors (3a to 3d). 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The projection screen as an image formation side of the projection image of two or more 
projectors and two or more projectors which have a duplication field mutually, The test image storage 
section which memorizes a predetermined test image, and the image information acquisition section 
which acquires the projection test image which projected said predetermined test image on said 
projection screen by said each projector, The amendment data calculation section which computes the 
amendment data for amending the output characteristics of each of said projector from the acquired 
test image information, The amendment data storage section which memorizes the above-mentioned 
amendment data, and the input image division section which divides an input image corresponding to 
each projector, The image projection display characterized by having the image amendment section 
which amends to the image inputted into a corresponding projector using the output-characteristics 
amendment data of each of said projector. 

[Claim 2] Said projection screen is an image projection display according to claim 1 characterized by 
being the field of the arbitration containing a cylinder side and the spherical surface. 
[Claim 3] Said image information acquisition section is an image projection display according to claim 1 
characterized by including at least one of the camera which photos a projection test image, and the 
colorimetry means for acquiring color information. 

[Claim 4] An image for said test image to measure geometric deformation of each projector projection, 
The image for measuring the color difference between projectors, and the image for measuring the 
irregular color in projector plane of projection, The image for measuring the brightness unevenness in 
projector plane of projection, and the image for measuring the bias of a projector projection image, The 
image projection display according to claim 1 characterized by including at.least one or : more kinds in- 
the image for measuring the gamma property of I/O of each projector; : - 

[Claim 5] The image projection display according to claim 4 which has two or more markers in the test 
image for measuring geometric deformation, and is characterized by asking for a geometric deformation 
function from the correspondence relation between the marker position of a test image, and the location 
of the marker in the test image photoed with the camera. 

[Claim 6] The image projection display according to claim 4 which the test image for measuring 
geometric deformation is divided into two or more small fields, has two or more markers to each 
smallness field, and is characterized by asking for the geometric deformation function corresponding to 
each small field from the marker position in each smallness field of a test image, and the marker position 
of each projection field. ; ~ 

[Claim 7] Said geometric deformation function is an image projection display according to claim 5 or 6 
characterized by being projective transformation. 

[Claim 8] Said geometric deformation function is an image projection display according to claim 5 or 6 
characterized by being a polynomial. 

[Claim 9] The image projection display according to claim 1 characterized by obtaining the overview of a 
test image by connecting two or more images which divided into multiple times, took a photograph, and 
carried out division photography so that it might have overlap when photoing the projected test image in 
said image information acquisition section. 

[Claim 10] The image projection display according to claim 9 characterized by obtaining the overview of 



a test image by carrying out lamination after performing cylinder conversion to two or more images 
which carried out division photography, when a screen is a cylinder side. 

[Claim 11] The image projection display according to claim 9 characterized by obtaining the overview of 
a test image by carrying out lamination after performing spherical-surface conversion to two or more 
images which carried out division photography, when a screen is the spherical surface. 
[Claim 12] The image projection display according to claim 9 characterized by having the display which 
displays the location (angle of rotation and level vertical migration distance) of said image information 
acquisition section, moving the image information acquisition section with reference to it (rotation), and 
performing division photography. 

[Claim 13] The image projection display according to claim 9 characterized by carrying out automatic 
control (angle of rotation and level vertical migration) of the location of said image information 
acquisition section, and performing division photography. 

[Claim 14] The image projection display according to claim 1 which acquires the outdoor daylight 
information on the same location of a screen, and is characterized by having further the outdoor daylight 
information storage section to memorize and the outdoor daylight amendment section which amends the 
test image information which acquired immediately after that using outdoor daylight information before 
acquiring test image information. 

[Claim 15] The image projection display according to claim 1 characterized by preparing a marker in the 
circumference or the frame of said projection screen, and acquiring the location of these markers to 
image information acquisition and coincidence. 

[Claim 16] Said image amendment section is an image projection display according to claim 1 
characterized by including at least one or more of the geometric correction section, the color difference 
amendment section, the irregular color amendment section, the shading compensation section, the bias 
amendment section, and the gamma correction sections. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image projection display for obtaining a seamless 
projection image [ that it is highly minute and high definition ] using two or more projectors. 
[0002] 

[Description of the Prior Art] Conventionally, there is a projection mold display unit using the cathode- 
ray tube as an image display device of the projection mold which expands and projects an image on a 
screen. 

[0003] Moreover, the liquid crystal projection mold display unit which used the liquid crystal panel as a 
light valve is developed in recent years. Such a liquid crystal projection mold display reproduces a video 
signal to the liquid crystal panel which performs a 2-dimensional display, modulates the light from the 
light source with the 2-dimensional image reproduced to the above-mentioned liquid crystal panel, and 
carries out expansion projection of this on a screen by optical system. 



[0004] On the other hand, in order to realize the projection image of a big screen conventionally, there 
is a projection mold display unit of the multi-screen system which used two or more liquid crystal 
projectors. Two or more screens with which this method corresponded to two or more projectors of 
each are arranged in all directions, and the big screen is constituted. However, in the projection mold 
display unit of a multi-screen system, the frame is prepared in each screen and there was a fault that 
the boundary part between each screen was conspicuous. 

[0005] So, in recent years, the image projection system which puts in order and projects each projector 
image on the screen of one sheet using two or more liquid crystal projectors, and is displayed on a big' 
screen is developed. There are some which are indicated by JP,9-326981,A as such an image projection 
system. In case the image from two or more projectors is stuck on the screen of one sheet, the 
adjacent part of each projection image is made to overlap this official report, and the approach of 
realizing a big screen so that an overlap part may not be highlighted, and the approach of amending the 
geometry-distortion of the projection image by the difference in an arrangement location to the screen 
of each projector are stated to it. 

[0006] However, what is stated to above-mentioned JP,9-326981,A assumed the case where a 
projection screen was mainly a flat surface, and how to amend to a geometric distortion, the irregular 
color, and shading which are produced in case what is [ wall surface / what has various curved-surface 
configurations, such as an arch mold and a dome mold, / of a building ] uneven is used as a projection 
screen was not examined. 
[0007] 

[Problem(s) to be Solved by the Invention] In the image projection system which puts in order and 
projects each projector image on the screen of one sheet using two or more liquid crystal projectors, 
and is displayed on a big screen like the above What [ assumes the case where a projection screen is 
mainly a flat surface, and has various curved-surface configurations, such as an arch mold and a dome 
mold, ] It is necessary to examine how to amend to a geometric distortion, the irregular color, and 
shading which are produced in case uneven things, such as a wall surface of a building, are used as a 
projection screen. 

[0008] Then, it aims at offering the image projection display which can realize a projection image [ that it 
is highly minute in case this invention was made in view of the above-mentioned problem and realizes a 
seamless big screen using two or more projectors, and high definition ]. Furthermore, even if a projection 
screen is the. field which has the configuration of arbitration, more precise amendment can be performed 
to a geometric distortion, an irregular color, shading, etc. of a projection image, and it aims at offering, 
the image projection display which can realize a projection image [ that it is more highly minute and high 
definition]. 
[0009] 

[Means for Solving the Problem] The image projection indicating equipment by invention of claim 1 Two 
or more projectors, The projection screen as an image formation side of the projection image of two or 
more projectors which have a duplication field mutually, The test image storage section which 
memorizes a predetermined test image, and the image information acquisition section which acquires the 
projection test image which projected said predetermined test image on said projection screen by said 

each projector, The amendment, data calculation section which computes the amendment data for 

amending the output characteristics of each of said projector from the acquired test image information, 
The amendment data storage section which memorizes the above-mentioned amendment data, and the 
input image division section which divides an input image corresponding to each projector, It is 
characterized by having the image amendment section which amends to the image inputted into a 
corresponding projector using the output-characteristics amendment data of each of said projector. 
[0010] Invention of claim 2 is characterized by said projection screen being the field of the arbitration 
containing a cylinder side and the spherical surface in the image projection display of claim 1. 
[0011] Invention of claim 3 is characterized by said image information acquisition section containing at 
least one of the camera which photos a projection test image, and the colorimetry means for acquiring 



color information in an image projection display according to claim 1. 

[0012] Invention of claim 4 is set to the image projection display of claim 1. Said test image The image 
for measuring geometric deformation of each projector projection, and the image for measuring the color 
difference between projectors, The image for measuring the irregular color in projector plane of 
projection, and the image for measuring the brightness unevenness in projector plane of projection, It is 
characterized by including at least one or more kinds in the image for measuring the bias of a projector 
projection image, and the image for measuring the gamma property of I/O of each projector. 
[0013] When according to invention of claims 1-4 realizing a seamless big screen using two or more 
projectors, and the test image is memorized in the test image storage section, this test image is 
supplied to each projector and it projects on a projection screen, the projected test image is acquired in 
the image information acquisition section, amendment data are computed based on the acquired image 
data, and the amendment data storage section is made to memorize. And on a projection screen, it 
becomes possible to realize a projection image [ that it is more highly minute and high definition ] by 
amending the image data by which the division input was carried out corresponding to each projector 
using said amendment data. 

[0014] In the image projection display of claim 4, invention of claim 5 has two or more markers in the 
test image for measuring geometric deformation, and is characterized by asking for a geometric 
deformation function from the correspondence relation between the marker position of a test image, and 
the location of the marker in the test image photoed with the camera. 

[0015] According to invention of claim 5, the geometric deformation which produces it when the flat- 
surface image which came out of the light valve of a plan type like a liquid crystal projector is projected 
on a plan type screen can be amended effectively. 

[0016] In an image projection display according to claim 4, the test image for measuring geometric 
deformation is divided into two or more small fields, and invention of claim 6 has two or more markers to 
each smallness field, and is characterized by asking for the geometric deformation function 
corresponding to each small field from the marker 1 in each smallness field of a test image, and the 
marker position of each projection field. 

[0017] According to invention of claim 6, the geometric deformation which produces it when the flat- 
surface image which came out of the light valve of a plan type like a liquid crystal projector is projected 
on a curved-surface form screen can be amended effectively. Since the conversion at a flat surface 
from a flat surface can be resembled for every field and a geometric deformation function can be found 
by dividing a curved surface into a small field even if it has projected on the curved surface of 
arbitration, amendment of this is possible. 

[0018] Invention of claim 7 is characterized by said geometric deformation function being projective 
transformation in claim 5 or the image projection display of 6. 

[0019] When according to invention of claim 7 dividing the flat-surface image into the flat screen or the 
small field and it projects on the screen side it can be considered that is a flat surface, a geometric 
deformation function can be expressed with projective transformation. 

[0020] Invention of claim 8 is characterized by said geometric deformation function being a polynomial in 
claim 5 or the image projection display of 6. 

[0021] When it projects on a curved-surface screen by which a configuration is expressed with a 
formula according to invention of claim 8, a geometric deformation function can be expressed with a 
polynomial. 

[0022] In the image projection display of claim 1, in said image information acquisition section, invention 
of claim 9 is characterized by obtaining the overview of a test image by connecting two or more images 
which divided into multiple times, took a photograph, and carried out division photography so that it 
might have overlap, when photoing the projected test image. 

[0023] Since according to invention of claim 9 it is limited to the field angle of the camera for image 
information acquisition by the predetermined include angle when projecting and photoing a test image on 
a curved-surface screen like an arch mold or a spherical-surface mold, it divides into multiple times, a 



photograph is taken, two or more photoed images are connected, and the overview of a test image is 
obtained. 

[0024] In the image projection display of claim 9, when a screen is a cylinder side, after, invention of 
claim 10 performs cylinder conversion to two or more images which carried out division photography, it 
is characterized by obtaining the overview of a test image by carrying out lamination. 
[0025] If according to invention of claim 10 division photography of the image projected on the field is 
carried out with cameras for image information acquisition, such as a digital camera using a plan type 
photography component (CCD), when a screen is an arch side (cylinder side) Since two or more images 
are not well connected when a curved-surface image is photoed as a flat-surface image and connects 
two or more images which carried out division photography, after performing cylinder conversion to two 
or more photoed images, the overview of the test image of one sheet can be obtained by carrying out 
lamination. 

[0026] In the image projection display of claim 9, when a screen is the spherical surface, after invention 
of claim 11 performs spherical-surface conversion to two or more images which carried out division 
photography, it is characterized by obtaining the overview of a test image by carrying put lamination. 
[0027] If according to invention of claim 1 1 division photography of the image projected on the field is 
carried out with cameras for image information acquisition, such as a digital camera using a plan type 
photography component (CCD), when a screen is a dome side (spherical surface) Since two or more 
images are not well connected when a curved-surface image is, photoed as a. flat-surface image and 
connects two or more images which carried out division photography, after performing spherical-surface 
conversion to two or more photoed images, the overview of the test image of one sheet can be obtained 
by carrying out lamination. 

[0028] In the image projection display of claim 9, invention of claim 12 has the display which displays the 
location (angle of rotation and level vertical migration distance) of said image information acquisition 
section, moves the image information acquisition section with reference: to it (rotation), and is 
characterized by performing division photography. 

[0029] According to invention of claim 12, by displaying the location (angle of rotation and level vertical 
migration distance) of the image information acquisition section, it can rotate move, checking the 
location of the image information acquisition section, or directions of the location to which a user is 
moved can be given. 

[0030] Invention of claim 13 is characterized by carrying out automatic control (angle of rotation and 
level vertical migration) of the location of said image information acquisition section, and performing 
division photography in the image projection display of claim 9. 

[0031] According to invention of claim 13, the location of the image information acquisition section is 
automatically controlled according to the predetermined projector by the control means of a personal 
computer etc., and it could be made to carry out division photography. 

[0032] In the image projection display of claim 1, before invention of claim 14 acquires test image 
information, it acquires the outdoor daylight information on the same location of a screen, and is 
characterized by having further the outdoor daylight information storage section to memorize and the 
outdoor daylight amendment section which amends the test image information which acquired 
immediately after that using outdoor daylight information. < .................. „ . 

[0033] According to invention of claim 14, by removing a part for outside Mitsunari which. faces creating 
amendment data and has a bad influence, the test image information except an outdoor daylight 
component can be acquired, and, as a result, precise amendment data can be, created., 
[0034] In the image projection display of claim 1, invention of claim 15 prepares a marker in the 
circumference or the frame of said projection screen, and is characterized by acquiring the location of 
these markers to image information acquisition and coincidence. 

[0035] It asks for the function which amends the image photoed by carrying out geometric deformation 
from the correspondence relation between the jriarker_posltion coordinate which detected from the test 
image which photoed even when it is in the arrangement from which the location of the camera for 



image acquisition shifted to the projection screen according to invention of claim 15, and the physical 
location of the marker on a screen, and it was made geometric correction having carried out to the test 
image which the location of a camera photoed from the front of a projection screen. Thereby, 
amendment data required to amend the color difference between a geometric distortion, the irregular 
color and shading of each projector, and a projector etc. are precisely computable like the case of 
removal for said outside Mitsunari. 

[0036] Invention of claim 16 is characterized by said image amendment section containing at least one 
or more of the geometric correction section, the color difference amendment section, the irregular color 
amendment section, the shading compensation section, the bias amendment section, and the gamma 
correction sections in an image projection display according to claim 1. 
[0037] 

[Embodiment of the Invention] The gestalt of implementation of invention is explained with reference to 
a drawing. Before drawing 1 and drawing 2 explain the important section configuration of the image 
projection display of the gestalt of 1 operation of this invention, the outline configuration of the image 
projection display applied to this invention with reference to drawing 3 is explained. 

[0038] As shown in drawing 3 f the image projection system concerning the gestalt of this operation The 
personal computer 1 as the image generation section which generates another **** and high definition 
image data greatly (it is hereafter written as a personal computer), The controller section 2 which 
amends a geometric distortion, an irregular color, shading, etc. to each split output based on the image 
which photoed the screen image projected while processing and dividing the highly minute image data 2 
from a personal computer 1 and outputting it according to the projector which plurality uses, It consists 
of two or more projectors 3a-3d and the image information acquisition sections 5, such as a digital 
camera for photoing the test image projected on the screen 4. As the above-mentioned projectors 3a- 
3d, a liquid crystal projector or DLP (digital imaging technique which made the nucleus DMD (Digital 
Micromirror Device) which is the abbreviation for Digital Light Processing and is an optical semi- 
conductor) is used. 

[0039] It sets in such a configuration and the highly minute image data created and outputted with the 
personal computer 1 is outputted to the controller section 2. In the controller section 2, it is decided 
which part of highly minute image data is outputted to each projector, and processing of amendments, 
such as a geometric distortion, a color, and unevenness of brightness, is performed using amendment 
data to each projector image. Said amendment data required to perform amendment of the projection 
image of each projector and amendment between the projection images by each projector project a test 
image on a screen 4 from each projector beforehand, the projection image is photoed with the camera 5 
for image information acquisition, and amendment data are created based on the photography image 
data. About the calculation approach of amendment data, it mentions later. 

[0040] Drawing 1 shows the block diagram of the image projection indicating equipment of the gestalt of 
1 operation of this invention. The same sign is attached and explained to the same part as drawing 3 . 
[0041] The image projection indicating equipment shown in drawing 1 For example, the input terminal 11 
into which the highly minute image data from a personal computer is inputted, The projector section 14 
which consists of two or more projectors (3a-3d), The input image division section 12 which divides an 
input image corresponding to each projector, The image amendment section 13 which amends -to the 
image inputted into a corresponding projector using various kinds of output-characteristics amendment 
data of each projector, The projection screen 4 as an image formation side of the projection image of 
two or more projectors which have an overlap, field mutually, The test image storage section 15 which 
memorizes a predetermined test image, and the image information acquisition section 5 which acquires 
the projection image which projected the predetermined test image by said each projector, It has the 
amendment data calculation section 16 which computes the amendment data for amending various kinds 
of output characteristics of each of said projector, and the amendment data storage section 17 which 

memorizes the amendment data concerned, and consists of acquired. information.. 

[0042] In such a configuration, the highly minute image data inputted into the input terminal 1 1 is divided 



in the input image division section 12 corresponding to each projector. Amendment processing of the 
output characteristics of the various kinds [ image data / which was divided corresponding to each 
projector] in the image amendment section 13 is carried out using the amendment data of each 
property. The image amendment section 13 is constituted including at least one or more amendment 
sections in all the amendment sections of the color difference amendment section 21, the geometric 
correction section 22, the irregular color amendment section 23, the shading compensation section 24, 
the bias amendment section 25, and the gamma correction section 26, or these amendment sections, as 
shown in drawing 2 . Amendment processing (color difference amendment, geometric correction, 
irregular color amendment, a shading compensation, bias amendment, all amendments of a gamma 
correction, or at least one or more amendments in these amendments) of each output characteristics is 
performed using the amendment data of the various output characteristics memorized by the 
amendment data storage section 17. After the image data for every projector by which amendment 
processing was carried out is changed into an analog signal in the D/A transducer which is not . . 
illustrated further, it is supplied to each projector (3a~3d) of the projector section 14. And each 
projector image is projected by each projector (3a-3d) on a screen 4. 

[0043] The test image storage section 15 has memorized the test image prepared for every various 
output characteristics of a projector. The amendment data of the various above-mentioned output 
characteristics project the test image for every various output characteristics read from the above- 
mentioned test image storage section 15 on a screen 4, photo the projected test image in the image 
information acquisition sections 5, such as a digital camera, and are called for by computing the amount 
of amendments or correction function for every various output characteristics in the amendment data 
calculation section 16 from the photoed image data. And it memorizes in the amendment data storage 
section 17 by using the computed amount of amendments or correction function as amendment data. 
The calculation approaches of the amendment data in the amendment data calculation section 16 differ 
for every various output characteristics which should be amended. 

[0044] The above-mentioned projection screen 4 may be the field of a cylinder side type (it is called an 
arch mold) as shown in drawing 4 (a) besides a flat-surface mold screen, a spherical-surface mold (it is 
called a dome mold) as shown in drawing 4 (b), and arbitration including the uneven field etc. 
[0045] The test image memorized by the above-mentioned test image storage section 15 The image for 
measuring geometric deformation of each projector projection, and the image for measuring the 
difference of the color between projectors, The image for measuring the irregular color in projector 
plane of projection, and the image for measuring the brightness unevenness in projector-plane of 
projection (it being called shading), Bias of a projector projection image (although a projection image 
does not become black but has brightness (the so-called offset) when an input signal inputs the black 
signal of 0 level) It is constituted including at least one or more kinds among the image for measuring 
the amount of offset, and the image for measuring the gamma property which is the input-output 
behavioral characteristics of each projector. 

[0046] The above-mentioned image information acquisition section 5 is constituted including both a 
camera like the digital camera which photos the projected test image, colorimetry means, such as a 
colorimeter for measuring color information (difference of a color), and a spectrometer, or at least 1 of 
them. Although a camera is used in order to measure geometric positional information like, the marker 
arranged on the two-dimensional irregular color and test image. in projector plane of projection, 
colorimetry means, such as a colorimeter, are used for measuring the difference of the color between 
projectors. Therefore, if the color level about each color between two or more projectors is mostly 
correct, it may be necessary to amend the difference of a color and at least a camera will become a 
good thing as the image information acquisition section 5 then. 

[0047] Next, with reference to drawing 5 - drawing 9 , amendment of various kinds of output 
characteristics by the test image and it is explained. (1) Explain geometric deformation amendment, (2) 
-irregular-color-amendment, (3) color-difference amendment, (4) shading compensations, (5)bias_ 
amendment, and (6) gamma corrections. 



[0048] (1) As a test image for geometric deformation measurement, what put a cross joint and the 
luminescent spot in order, a grid pattern, etc. are used, for example for fixed spacing. Drawing 5 (a)> 
shows the test input image which arranged two or more cross joints in fixed spacing as a marker. 
Drawing 5 (b) shows an example of the test image which projected the image of drawing 5 (a) on the 
projection screen and which carried out geometric deformation. Thus, what a projection test image 
carries out geometric deformation for is a phenomenon produced when installing two or more projectors 
3a-3b to a screen 4 (refer to drawing 3 ) and each projector has not carried out a right pair to a screen 
side (the liquid crystal panel in each projector has not carried out a right pair to a screen side correctly). 
[0049] First, the projection image of drawing 5 (b) is photoed in the image information acquisition section 
5 which consists of digital cameras, and the amendment data calculation section 16 is supplied. And in 
the amendment data calculation section 16, from the correspondence relation between the marker 
position of the test image memorized by the test image storage section 15, and the location of the 
marker in the test image photoed with the camera 5, it asks for a geometric deformation function for 
every projection image of each projector, and memorizes in the amendment data storage section . 17 by 
making this into amendment data. And in the geometric correction section 22 (refer to drawing 2 ) in the 
image amendment section 13, after adding geometric correction (reverse deformation) to the input 
image data (refer to drawing 5 (a)) for every projector from the input image division section 12 using the 
geometric deformation function from the amendment data storage section 17, it outputs to each 
corresponding projector 3a-3b. Even if each projector has not carried out a right pair to a screen side, 
the image projected by this from Projectors 3a-3b to a screen 4 turns into an image with which 
geometric deformation was amended, and will be displayed. 

[0050] In addition, in order to ask for a geometric deformation function from the correspondence relation 
between above-mentioned drawing 5 (a) and drawing 5 (b), a projector is a liquid crystal projector with a 
liquid crystal panel which is a plan type light valve, for example, and assumes the case where the flat- 
surface image from a liquid crystal projector is projected to a plan type screen (to be premise). 
[0051] (2) red (255, 0, 0) as showed drawing 6 as an irregular color and a test image for color difference 
measurement, for example — the image of green (0, 255, 0) and each blue (0 0,255) color highest 
gradation level is used. When each color is expressed with a 8-bit digital signal, the gradation level of 
each color serves as 256 gradation of 0-255. Amendment of the irregular color in projector plane of 
projection is performed in the irregular color amendment section 23 (refer to drawing 2 ) in the image 
amendment section 13; 

[0052] In order to amend the irregular color in projector plane of projection Sequential projection of the 
image of red (R), green (G), and the above-mentioned highest gradation level shown in drawing 6 in order 
of blue (B) is carried out about one projector at a screen 4. Sequential photography of each projection 
image is carried out with the camera as the image information acquisition section 5. A ratio is taken 
about R of the same pixel of a location (that is, location on the same plane of projection) which 
corresponds about each image of R, G, and B which were photoed, respectively, G, and B data. If the 
ratio of R, G, and B data changes with pixel locations on the basis of the ratio of R of for example, a 
plane-o^projection center position, G, and B data It is carried out by generating amendment data with 
which the ratio of them R, G, and B becomes the same in all the pixel locations in projector plane of 
projection, and applying amendment to an input signal using the obtained amendment data. 
[0053] (3) Moreover, color difference amendment between projectors is performed in the color 
difference amendment section 21 (refer to drawing 2 ) in the image amendment section 13. 
[0054] In order to amend the color difference between projectors, sequential projection of the image of 
red (R), green (G), and the above-mentioned highest gradation level shown in drawing 6 in order of blue 
(B) is carried out about two or more projectors at a screen 4, and sequential photography of each 
projection image is carried out by the colorimeter as the image information acquisition section 5. And an 
amendment matrix is searched for for every projector so that the XYZ value of the plane-of-projection 
center position of all projectors may become the same. Furthermore, amendment is applied to an input 
signal using the acquired amendment matrix. 



[0055] Thus, if irregular color amendment in the projector plane of projection mentioned above next 
when amending so that the XYZ value of each projector plane-of-projection center position might turn 
into the same value among two or more projectors is performed on the basis of each projector plane- 
of^projection center position, color difference amendment between projectors and irregular color 
amendment in each projector plane of projection can be performed. ( 
[0056] (4) As an image for shading measurement, each color gradation level of R, G, and B as shown, for 
example in drawing 7 is used, the image (128,128,128), i.e., the gray, of middle level. Thus, although it is 
insensible to the brightness change at. that time when very dark, the time when human beings. feeling of 
using the. image of halftone is very bright, and, it is because it is sensitive to change of the brightness of 
halftone. Amendment of shading in projector plane of projection (brightness unevenness) is performed in 
the shading compensation section 24 (refer to drawing 2 ) in the image amendment section 13. 
[0057] In order to amend shading in projector plane of projection (brightness unevennejss) The image of 
the above-mentioned middle gradation level shown in drawing 7 about one projector is projected on a 
screen 4. Photo the projection image with the camera as the image information acquisition section 5, 
and the pixel data corresponding to all pixel locations other than the plane-of-projection center position 
in the image on the photoed plane of projection are based on the pixel data of for example, a plane-of- 
projection center position for it. If it differs from this, it will be carried out by generating amendment 
data with which the data of all pixel locations other than these plane-of-projection center position 
become the same as the pixel data of a plane-of-projection center position, and applying amendment to 
an input signal using the obtained amendment data. 

[0058] (5) As an image for bias measurement, each color gradation level of R, G, and B as shown, for 
example in drawing 8 is used, the image (0, 0, 0), i.e., the black, of the minimum level. Amendment of. the 
bias of a projector projection image is performed in the bias amendment section 25 (refer to drawing 2 ) 
in the image amendment section 13. 

[0059] The bias of a projector projection image means that a projection image does not become black 
but has brightness (the so-called offset), when it projects on a screen 4, the image, i.e., the black image, 
of the above-mentioned minimum gradation level shown in drawing 8 about one projector, and the 
projection image is photoed with the camera as the image information acquisition section 5. Since this 
offset is using the input image as the image (0, 0, 0) of the minimum level, it is impossible to lower input 
image level more than this, and to amend it. 

[0060] About the overlap part produced on the other hand when it projects so that the images from two 
or more projectors may overlap on a screen 4 as shown in- drawing 3. for example, when both signal level 
inputted into two projectors 3a and 3b is made into black level (0, 0, 0) Drawing 9 (a) Although the 
brightness of the above-mentioned overlap part turns into brightness which the amount of offset 
doubled based on offset of each projectors 3a and 3b- as a black image laps on a screen so that it may 
be shown, and shown in the continuous line of drawing, 9 (b) Even if it is going to lower the brightness of 
the above-mentioned overlap part and is going to lower the input picture signal of each projector utterly, 
it is impossible to lower input signal level more than this, and to amend it. 

[0061] However, there are two approaches as an approach of amending the brightness of. the overlap, 
part based on offset of each projector. Since the .1st approach cannot do the input signal of an . overlap 
part in 0, by raising the brightness of a part conversely: except an overlap part, and considering as- - 
brightness (the two-dot chain line C of drawing 9 (b) showing) equivalent to an overlap part, it covers all 
the projection fields by two or more projectors, and makes brightness a flat. In order to amend the bias 
of two or more projector projection fields of all by this 1st approach, the image of the above-mentioned 
black level shown in drawing 8 about one projector is projected on a screen 4, and the image data which 
photoed and photoed that projection image with the camera as the image information acquisition section 
5 is memorized in the memory in the amendment data calculation section 16. Next, similarly, the image 
of the above-mentioned black level is projected on a screen 4 about other projectors, and the image 
data which photoed and. photoed the projection image in the image information acquisition section 5 is 
memorized in the memory in the amendment data calculation section 16. And it is carried out by 



generating the amendment data which make brightness level other than the overlap part in the 
projection image of each projector the same as the brightness level of an overlap part, and applying 
amendment to an input signal using the obtained amendment data by computing the brightness of an 
overlap part in the amendment data calculation section 16. However, this approach has the difficulty of 
not becoming deep-black, although the ununiformity of brightness based on offset is canceled, and an 
input image is black, since it is not that from which offset is removed. The 2nd approach shades 
physically the optical path equivalent to the overlap part of the image projected from two or more 
projectors. As shown in drawing 10 , gobos 31 and 32 are formed on the optical path on which it was 
projected through the projector lens of each projectors 3a and 3b, the quantity of light of an overlap 
part is specifically reduced (the dotted line D of drawing 9 (b) shows), and the offset at the time of black 
is amended (it is made a flat property). 

[0062] (6) As an image for gamma measurement for measuring the gamma property which is the input- 
output behavioral characteristics of each projector For example, it can set to 256 gradation (0, 0, 0)., the 
image, i.e., R, of two or more sheets (drawing every nine sheets) which raised gradation level little by 
little about each color of R, G, and B as shown in drawing 1 1 .... (224, 0, 0), (255, 0, 0) and the image 
whose 32 gradation improved at a time, (32, 0, 0) Also about G (0, 0, 0), .... (0, 32, 0) (0, 224, 0), .... (0, 0, 
32) (0 0,224), and (0, 0,255) and the image that improved at a time 32 gradation are used also about (0, 
255, 0), and the image and B (0, 0, 0) whose 32 gradation improved at a time. Amendment of the gamma 
property of each projector is performed in the gamma correction section 26 (refer to drawing 2 ) in the 
image amendment section 13. Theoretically, the output of each projection image can be amended by 
applying a reverse gamma property (reverse property of the measured gamma property) to the input 
signal of each projector. 

[0063] The color or brightness of the image projected on the screen do not become bright in proportion 
to the color or brightness which were inputted, but react nonlinear. Human being s consciousness reacts 
nonlinear to the change in brightness similarly. It is called gamma correction to amend in order that 
human being (or camera) may bring such nonlinearity close to appearance. As for the gamma property of 
each projector, a gamma correction shows the relation of the output (brightness) to the input signal of 
each projector, and as the gamma property about Projectors A and B is shown in the signs A and B of 
drawing 12 , it changes with each projectors, then — each — a projector — A — B — an input signal 
(image for gamma measurement) — receiving — an output — it is — projection — a screen — an 
image — image information — acquisition — **.— a camera — five ^-taking a photograph — 
amendment — data — calculation -- the section — 16 — input-output behavioral characteristics — it 
is — gamma — a property ■ — A — B — asking — the — having asked — gamma — a property — A — 
B — receiving — reverse — gamma — a property — A — ' — B — ' — computing . Reverse gamma 
property A' of each computed projectors A and B and B' are memorized by the amendment data storage 
section 17 as amendment data (amendment table). In the gamma correction section 26 in the image 
amendment section 13, by applying reverse gamma property A* and B' to the input image of each 
projectors A and B, amendment processing is carried out so that an output may serve as linearity (the 
sign C of drawing 12 shows) to change of an input signal. 

[0064] In addition, the object for the geometric deformation measurement for performing various kinds 
of amendments, an irregular color and the object for color difference measurement, the object for bias 
measurement, the object for shading measurement; and the test image for gamma measurement of each 
color may be separately for every test like drawing 5 - drawing 8 , and drawing 1 1 , may be combined 
suitably, and may reduce the number of test images: 

[0065] As mentioned above, in order to have carried out geometric correction in quest of the geometric 
deformation function from the correspondence relation between above-mentioned drawing 5 (a) and 
drawing 5 (b), a projector is a liquid crystal projector with a liquid crystal panel which is a plan type light 
valve, for example, and assumed the case where the flat-surface image from a liquid crystal projector 
was projected to a plan type screen (to be premise), however, as the projection screen 4 showed 
drawing 4 , in being curved-surface configurations, such as an arch mold and a dome mold Since it 



cannot ask for a geometric deformation function like [ in the projection to a flat-surface mold screen 
from a plan type light valve ] (— namely, — since it is not uniformly called for as aj unction where [ of a 
curved-surface screen ] the marker in a test image is projected — ) — the test image for measuring 
geometric deformation 1 is divided into two or more small fields, and is considered. . 

[0066] That is, the test image for measuring geometric deformation As shown in drawing 13 , are divided 
into two or more small fields A and B and — P, and it has two or more markers (drawing cruciform 
marker) in each smallness fields A and B and — P. It asks for each small field A and B and the geometric 
deformation function corresponding to — P from each smallness fields A and B of a test image, the 
marker position in — P, and the marker position of each projection field (projection field corresponding to 
each smallness fields A and B and — P in this). When an image as this shows to drawing 13 is projected 
on a curved-surface screen, the projection field corresponding to each smallness field is because it can 
be regarded as a flat surface. 

[0067] Therefore, since the conversion to a flat screen from a flat-surface image can be resembled by 
dividing into a small field also in the case of projection [ to a curved-surface screen ] from a flat- 
surface image Since it can ask for a geometric deformation function for every small field even if it. 
projects a test image on various curved surfaces also including the field which was only uneven besides 
an arch mold as shown in drawing 4 (a) and (b) as a curved-surface screen, or a dome mold Even if it 
has projected on the curved surface of arbitration, it becomes possible to amend geometric deformation 
of a projection image. 

[0068] In addition, about all the small fields A and B and — P, the consistency of the marker in the test 
image shown in drawing 13 may be uniform, and may change a marker consistency according to the 
location of the small field on a test image. For example, in a left-hand side small field, there are only 
eight markers, and in a right-hand side small field, you may change as there are 16 pieces. Moreover, 
although the test image is divided into 16 small fields in drawing 13 , according to the, deformation 
degree of a curved surface etc., you may divide into a large number still more finely, or may roughly 
divide into a fraction. As a small field, you may be a field for 1 pixel extremely. 

[0069] In addition, secondary projective transformation if the straight line of an input image is projected 
on the straight line on the screen of an output side when the input to a projector also of a projection 
screen is a flat surface by the flat-surface image, as shows the above-mentioned geometric deformation 
function between I/O to drawing 14 is realized. Of course, if it divides into a small field even if the whole 
screen is a curved surface, also when it can be regarded as a flat surface, between the I/O about a 
small field, siecondary, projective transformation as shown iri. drawing 14 is realized. That is, the - 
geometric deformation function with which the place which a screen field can consider is a flat surface 
expresses the correspondence relation during I/O can be expressed with secondary projective- 
transformation types. 

[0070] Moreover, when the above-mentioned geometric deformation function is a curved surface where 
the input to a projector is expressed by the flat-surface image, and a projection screen is expressed 
with a formula and which is already known, a polynomial as shown between an input image and a 
projection image at drawing 15 is realized. That is, if the exact information on a projection curved 
surface (for example, information of a cylinder side with a radius of 7m) is known, the geometric 

deformation function showing the correspondence relation during I/O can be expressed with a 

polynomial. 1 • .- . 

[0071] In addition, when a projection image is divided into a small field like, drawing 13 and a projection 
screen is a curved surface, the above-mentioned geometric deformation function can also be expressed 
with secondary projective-transformation types according to divided extent by the ability to be regarded 
[ whether the small field on the screen corresponding to each smallness field of an image can regard it 
as a flat surface, or ] as a curved surface, and can also be expressed with a polynomial by it. Therefore, 
in small field division, a different geometric deformation function (either [ for example, ] secondary 

projective-transformation types -or ^ a- polynomial) for every small field, may be.used. : ... 

[0072] By the way, what is necessary is to carry out the right pair of the camera 5 for image information 



acquisition which photographs the test image projected on the screen to the location which can 
photograph the whole screen surface in a screen side; and just to arrange it, when the projection screen 
4 is a flat surface. The usual flat screen is at most 100 inches, and if the camera 5 for image information 
acquisition is in the location which separated at least 3m from the screen side, it can photo the whole 
screen at once. On the other hand, 12m wide, the length of 4m, the radius of 7m, and the include angle 
of an arch are 120 degrees (1/3 of a periphery), and the actual arch mold screen whose plane of 
projection is a cylinder side puts the camera 5 for image information acquisition on the place of the 
center of a circle (from a screen side to 7m), and photographs a test image. Since a camera has only 
the field angle of about 30 degrees generally, it turns and photographs in 5 steps, putting a camera 5 on 
the center of a circle, in order to photograph 120 degrees. This is because it is necessary to keep away 
a camera location from the center of a circle further and there is a limit in keeping away a camera 
further indoors, in order to take a picture of the whole screen with a camera. That is, in the image 
information acquisition section 5, when the projection screen 5 is for example, an arch mold screen, in. 
case a test image is photoed, regardless of each projection range of the projection screen of two or 
more projectors, a photograph is divided and taken by the ability range of the camera 5 for image 
photography for a test. 

[0073] Since the test image is projected all over the oblong arch mold screen when photoing the 
projected test image, the overview of a test image is obtained by connecting two or more images which 
turned the camera 5 for image information acquisition the predetermined include angle (include angle 
near 30 degrees) every, divided into multiple times, took a photograph, and carried out division 
photography as there was overlap. 

[0074] In addition, not only the case of a curved-surface screen like an arch mold screen but in the 
case of the big flat screen exceeding 100 inches, it may be necessary to move a camera 5 horizontally 
and vertically and to carry out division photography. 

[0075] Next, how to connect the test image divided and photoed to one sheet is explained. 
[0076] The case where an arch include angle arranges the camera 5 for image information acquisition to 
the center of a circle, and photos a projection image in 2 steps to drawing 16 using the arch mold 
screen which is 60 degrees of abbreviation as a projection screen 4 in order to simplify explanation is 
shown. A photograph is taken in the range first shown as a thick continuous line, and it turns to the 
range shown with an alternate long and short dash line below, and a photograph is taken. 
[0077] Since the image : pick-up side of the image sensor (CCD) of a camera 5 is a flat surface even if it 
is an image on the curved surface on an arch mold screen when the image projected on the arch mold 
screen is photoed in 2 steps with a camera 5 at this time, a photograph is taken by the camera 5 as two 
flat-surface images (a two-dot chain line V1 and V2 show). Consequently, two images V1 which carried 
out division photography and V2 In an overlap part, it is not connected especially smoothly. Then, two or 
more images V1 which carried out division photography when a screen was an arch side (cylinder side) 
and V2 After receiving, calling it cylinder conversion, respectively and performing projection conversion 
to a cylinder side, the overview of the test image connected smoothly can be obtained by carrying out 
lamination. 

[0078] Similarly, since each division image will be photoed by the camera 5 as two or more flat-surface 
images even if it is an image-on the curved surface on-a dome mold screen if division photography of the 
image projected on the dome mold screen is carried out with a camera 5 in the case of a dome mold 
screen, when sticking as it is, in an overlap part, it is not connected especially smoothly. Then, when a 
screen is a dome side (spherical surface), after calling it spherical-surface conversion to two or more 
images which carried out division photography, respectively and performing projection conversion to the 
spherical surface, the overview of the test image connected smoothly can be obtained by carrying out 
lamination. 

[0079] Not only in the case of an arch mold, a dome mold, or a flat-surface mold but a large screen, with 
the camera 5 for test image photography, it cannot photograph at a time, a camera 5: is put on the 
center of a circle of the cylinder side or the spherical surface, and required of the screen of an arch 



mold or a dome mold in a camera 5 — a photograph is taken by making it rotate an include angle every. 
Similarly taking a photograph by arranging a camera 5 to one place and rotating a camera 5 also, on the 
large screen of a flat-surface mold is considered, and since a photography image is distorted and is 
photoed, multiple-times horizontal migration or also when taking a photograph by carrying out vertical 
migration, it is about a camera 5. thus, in rotating or. moving the image information acquisition sections 5, 
such as a camera for test image photography, and carrying out division photography, it is photographing 
in which location now — next required [ displaying that positional information on the position 
representation section 41, and referring to it ] in a camera — required in carrying out include-angle 
rotation — distance migration is carried out and division photography is carried out. Especially when 
rotating or moving a camera 5 manually, it is useful, but the display function by this position, 
representation section 41 is automatic under control of the location of a camera 5 .of a personal 
computer 42 (following a predetermined program), and also when taking a photograph, making it rotate or 
move, while photoing it, it is useful in the semantics which checks a camera location. Of course, when . 
controlling a camera location automatically, there may not be the position representation section 41 or 
does not need to perform position representation by the position representation section 41. 
[0080] Next, by photoing a test image explains removal of the outdoor daylight information needed at the 
time of test image photography as a prerequisite for creating amendment data, such as an irregular color 
and brightness unevenness. 

[0081] When photoing a test image, in order to remove the effect of outdoor daylight, it is necessary to 
project and photo a test image in the completely same condition as a dark room. Although a dark-room 
condition is realizable if it is a small screen Since it is also difficult in the case of a large— sized screen, 
before projecting a test image When outdoor daylight information is acquired, then a test image is 
projected and a photograph is taken with the camera 5 for image acquisition by photoing the screen side 
in the condition of not projecting a test image, with the camera 5 for image acquisition, outdoor daylight 
amendment is carried out by deducting the aforementioned outdoor daylight information from the 
photography image of a test image. 

[0082] Drawing 1 7 shows the block diagram of the image projection indicating equipment of the gestalt 
of other operations of this invention. The same sign is given to the same part as drawing 1 , and 
explanation is omitted. 

[0083] A different point from drawing 1 in drawing 17 is having formed further the outdoor daylight 
information storage section 51 and the outdoor daylight amendment section 52 in addition to the 
configuration of drawing 1 . Other configurations are the same as that of drawing 1 . -., 
[0084] Before projecting a test image on the projection screen 4, the outdoor daylight information on 
the test image projection predetermined position on the projection screen 4 is acquired with the camera 
5 for image acquisition, and the outdoor daylight information is memorized in . the outdoor daylight 
information storage section 51. Next, a test image is projected on the projection screen 4, test image 
information is acquired with the camera 5 for image acquisition, and the^acquired test image information 
is amended using the outdoor daylight information memorized in said outdoor daylight information 
storage section 51 in the outdoor daylight amendment section 52. As a test image, there is an image for 
[ various ] measurement as shown in drawing 5 - drawing 8 , and drawing 1 1 . The test image 
information by which outdoor daylight amendment was carried out is sent to the amendment data ... - 
calculation section 16, and the amendment data for amending the output characteristics corresponding 
to the contents of a test image of each projector here are computed. Amendment data are memorized 
by the amendment data storage section 17. And in the image amendment section . 13, required 
amendment is performed using the amendment data which memorized the input image data 
corresponding to each projector from the input image division section 12 in the amendment data storage 
section 17, and each projectors 3a-3d are supplied. The configuration of the image amendment section 
13 is the same as that of what was shown in drawing 2 . 

[0085] The camera 5 for image acquisition is arranged in front to the projection screen 4, i.e., when the 
camera 5 is not arranged in front to the projection screen 4, it is necessary to amend old explanation, 



although it was explaining it being perpendicular and photographing from a core as a premise to the 
projection screen 4 so that an image which was photographed from the front can be obtained. Next, an 
example of such an amendment approach is explained with reference to drawing 18 . 
[0086] When preparing markers, such as LED (light emitting diode), in the circumference of a projection 
screen, or the frame of a screen and photographing a test image with the camera 5 for image acquisition, 
drawing 18 makes it turn on and it enables it to photograph it. 

[0087] The marker shown here is a marker for getting to know the location of a screen unlike the marker 
in the test image shown by drawing 5 or drawing 13 (the marker position in a projection image changing 
with the Projectors [ 3a-3d ] location to place). The marker on the screen photoed with the camera 5 
changes with the location which a camera 5 places. That is, it is a marker for acquiring the information 
where the camera 5 is taking a photograph. 

[0088] Next, the flow chart of drawing 19 explains how to amend the test image photoed by carrying out 
geometric deformation based on the gap of the camera location for image acquisition as shown in 
drawing 18 with reference to the marker on a screen. 

[0089] First, step S1 A camera is installed in a suitable location to a screen. Next, after photoing a test 
image (step S2), the marker of the screen circumference is photoed in the same location (step S3). Step 
S2 S3 It may mix and a picture of both a test image and a marker may be taken to coincidence by one 
photography. And it asks for a projective-transformation function from the correspondence relation 
between the marker position coordinate which detected the marker position coordinate from the 
photoed marker image (step S4), and was detected from the photography image, and the physical 
location on the screen of a marker (step S5). And geometric correction of the test image is carried out 
using the inverse function of the above-mentioned projective-transformation function for which it asked 
(step S6). In case the aforementioned inverse function is memorized as amendment data and the usual 
input image is outputted to a projector, it is used for applying amendment to input image data. 
[0090] Drawing 20 is drawing explaining the above-mentioned amendment approach. For example, the 
photography image which should be a rectangle when the camera 5 for image acquisition is put on the 
location [ front ] shifted to the projection screen 4 and a test image is photoed is the sign A1 of drawing 
20 . Geometric deformation is carried out and a photograph is taken by trapezoidal shape so that it may 
be shown. They are delivery and a sign A2 to the amendment data calculation section 16 about this 
photography image: It asks for a reverse deformation function image as shown as amendment data, and 
memorizes in the amendment data storage section 17. And in the image amendment section .13, it 
amends using the amendment data memorized in the amendment data storage section 17, and the input 
image data corresponding to each projector from the input image division section 12 is supplied to each 
projectors 3a-3d. When a camera location takes a photograph by this in the location [ front ] shifted, 
amendment deformation can be carried out at an image which was photographed from the front in said 
projection field of a screen. 

[0091] Amendment of the outdoor daylight amendment explained by the above drawing 17 - drawing 20 
and the geometric deformation resulting from a gap of a camera location is important as a phase before 
amending distortion of a projector location or the output characteristics of a projector. That is, in order 
to obtain the data which amend the image distortion concerning a projector, it is necessary to remove 
the distortion factor of others, such as the camera 5 for image acquisition, and outdoor daylight. 
[0092] 

[Effect of the Invention] As stated above, in case a seamless big screen is realized using two or more 
projectors according to the image projection indicating equipment of this invention, even if a projection 
screen is the field which has the configuration of arbitration, more precise amendment can be performed 
to a geometric distortion, an irregular color, shading, etc. of a projection image, and a projection image 
[ that it is highly minute and high definition ] can be realized. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the image projection indicating equipment of the gestalt of 1 operation 
of this invention. 

[Drawing 2] The block diagram showing the configuration of the image amendment section in drawing 1 . 
[Drawing 3] Drawing showing the outline configuration of the image projection system concerning this 
invention. 

[Drawing 4] Drawing showing the thing of the curved-surface configuration of the projection screen in 
drawing 1 . 

[Drawing 5] Drawing showing the test image for geometric deformation measurement. 

[Drawing 6] Drawing showing an irregular color and the test image for color difference measurement. 

[Drawing 7] Drawing showing the test image for shading measurement. 

[Drawing 8] Drawing showing the test image for bias measurement. 

[Drawing 9] Drawing explaining brightness amendment of the overlap part by the gobo. 

[Drawing 10] Drawing explaining how to amend the amount of offset of the overlap part based on offset 

of each projector when a black image laps on a screen, and the amount of redoubling offset of an 

overlap part. 

[Drawing 1 1] Drawing showing the test image for gamma measurement of each color. 

[Drawing 12] The input-output-behavioral-characteristics Fig. explaining the gamma correction of a 

projector. 

[Drawing 13] Drawing showing the test image for geometric deformation measurement divided into the 
small field. 

[Drawing 14] Drawing showing a useful geometric deformation function, in, the projection to. a flat surface 
from a flat surface. 

[Drawing 15] Drawing showing a useful geometric deformation function in the projection to a curved 
surface from a flat surface. 

[Drawing 16] Drawing showing how to carry out division photography of the test image projected to the 
curved-surface screen. 

[Drawing 17] The block diagram of the image projection indicating equipment of the gestalt of other 
operations of this invention. 

[Drawing 18] Drawing showing the marker arranged on the projection screen in order to amend 
geometric deformation resulting from a gap of a camera location. 

[Drawing 19] The flow chart explaining how to amend the test image photoed by carrying out geometric 
deformation based on the gap of the camera location for image acquisition with reference to the marker 
on a screen. 

[Drawing 20] Drawing explaining the amendment approach of drawing 19 . 
[Description of Notations] 
3a-3d — Projector 

4 — Projection screen 

5 — Image information acquisition section 

1 1 — Image data input terminal 

12 — Input image division section 



13 — Image amendment section 

14 — Projector section 

15 — Test image storage section 

16 — Amendment data calculation section 

17 — Amendment data storage section 

21 — Color difference amendment section 

22 — Geometric correction section 

23 — Irregular color amendment section 

24 — Shading compensation section 

25 — Bias amendment section 

26 — Gamma. correction section 
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